A fossil bone from the archaeological site Malu Rosu Giurgiu, in Romania has been analyzed by accelerator mass spectrometry to estimate its age by determining its 14 C content. The radiocarbon age of the bone is in agreement with the age obtained by the method for age determination, based on fluorine content. This is the first radiocarbon dating for the final Neolithic period, for this archaeological settlement in the Romanian region.
Introduction
Among the physical methods of importance for archaeological applications, dating techniques occupy a special place. Historians need a variety of information regarding their objects: structure, provenance, culture or authenticity 1, 2 . At the same time there is a great need of dating with precise and objective techniques of the historically valuable material. There are two categories of physical methods of dating, namely one in which the measured quantity decreases with time, and one in which the physical quantity accumulates in the sample with time. To the first category belong the methods in which the information on age is given by the disintegration rate of a radioactive nucleus, ranging from 40 K, Th and U (relatively abundant isotopes) environment, using various techniques: thermoluminescence, electron paramagnetic resonance, fission traces in rocks.
Among dating methods, radiocarbon dating is the most frequently used. In recent decades accelerator mass spectrometry (AMS) 3, 4 , which constitutes a highly sensitive method for counting atoms, has been used for the detection of 14 C. The fact that AMS counts atoms and not decays results in great advantages compared to radiometric techniques, requiring smaller samples and shorter measuring times.
In the present work we have studied using the AMS technique a fossil bone found in the course of the archaeological excavation of 
Preparation of the bone sample
Pretreatment of the bone sample
The first step concerns the extraction of 'collagen' from the bone structure. Collagen is the native, biochemically intact triple-helical macromolecule. We will use 'collagen' to refer to collagen that has undergone a degree of diagenesis. Alterations during diagenesis are considered to include humification of parts of the molecule, attachment of exogenous humic materials, and hydrolysis with loss of some amino acids. We have essentially applied the Longin method 7 :
A dried bone specimen of about 1 g is powdered using a hard knife.
The bone powder is put into a glass vessel with a rubber cork, which is then connected to a vacuum pump. About 70 -80 ml of 2% HCl is added in drops to the bone powder to remove the carbonates. The The 'collagen' is transferred to a 50 ml vessel. 20 -30 ml of distilled water is added together with some drops of 2% HCL to obtain a pH in the range 2 -3. This solution is kept at a temperature of 90 o C overnight. The pH must remain in the range 2 -3 for the whole period of heating, which ensures that the 'collagen' is dissolved.
The 'collagen' solution is filtered to remove all the impurities, and put in the oven at 110 o C until is completely evaporated. The 'collagen', in gelatin form is thus concentrated at the bottom of the test tube.
Transformation to elemental carbon
The next step in the preparation of the bone sample is the transformation of the 'collagen' into pure carbon in the experimental set-up, presented in detail in refs. 6, 8 and 9. The conversion to elemental carbon is done in two steps: the formation of CO 2 by the combustion of the 'collagen', and the reduction of CO 2 to carbon.
Combustion. About 200 mg of CuO as oxidation agent is added to the 'collagen' sample in the test tube in order to attain a 100% combustion. The system is evacuated and the test tube containing the sample is heated with a flame. The water vapor that is released during the combustion is caught in a cold trap.
Reduction. About 10 mg of metallic iron is put into a double-legged test tube as catalyst for the reduction of the CO 2 to carbon. Prior to the reduction process, the catalyst is heated under vacuum to 650 o C.
With CO 2 transferred to and frozen in the cold trap of the reduction part of the apparatus, hydrogen gas is let into the system. It is suitable to have 3 times more hydrogen gas than carbon dioxide. The reduction
The carbon sample and the iron catalyst are pressed into a copper holder with a stainless steel piston. The iron catalyst provides a good thermal conduction of the sample, which is important for the sputtering process into the ion source.
The copper holder with the pure carbon sample is put into the ion source of the accelerator.
The AMS analysis at the tandem accelerator
The sample of bone, as pure carbon in the copper holder is arranged AMS experiments, which is optimal for the C 3+ charge state when using 3 µg/cma magnetic quadrupole triplet, a velocity filter and a second analyzing magnet have been installed. The 13 C 3+ beam current is usually ≈ 80 nA.
The particle identification and measuring system consists of a silicon surface barrier detector of Φ=25 mm. Part of the accelerator system is operated and controlled by a PC-based system. The computer system analyses alternately the data of the 13 C current received from a current integrator and the 14 C counts arriving from the particle detector, to obtain, finally, the ratio 14 C/ 13 C for each sample. This ratio is corrected for the background (obtained from the anthracite and oxalic acid standards) for every sample. Each sample has been measured 7
times. The precision of the measurements is around 1 % .
Results and Discussions

The radiocarbon age
The age of the bone was determined in two steps: first the conventional radiocarbon age was calculated and then the age was converted to calendar years, taking into consideration the fluctuations of the 14 C concentration in the atmosphere over time.
The conventional radiocarbon age was calculated by the equation 
where R is the 13 C/ 12 C isotopic ratio for the sample and the oxalic acid, respectively, and R P DB is the 13 C/ 12 C isotopic ratio of the P DB and for the bear B3, one could estimate an inferior limit of 35000, respectively 37000 years BP, given by the calibration curve.
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Taking into consideration a possible saturation of the curve, the bones B2 and B4, and B3 could have an age of around 40000, respectively 45000 years BP.
The age of the bone from Malu Rosu of 5510±200 BP, determined by 14 C measurements using AMS in the present study is in agreement with the estimated value of the age of 5000±1000 years BP, determined in other fossil bones from the Malu Rosu, by measuring their content of fluorine, using NAA.
Archaeological considerations
The settlement at Malu Rosu Giurgiu is situated in the south of 
